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RESIN COMPOSITION FOR 
OPTICALLY THREE-DIMENSIONAL 
SHAPING AND OPTICALLY 
THREE-DIMENSIONAL SHAPING 



ABSTRACT : PROBLEM TO BE SOLVED: To obtain the subject composition containing a 

cation-polymerizable organic compound and a specific aromatic sulfonium salt compound 
and having excellent characteristics, e.g. characteristics not causing inhibition of curing 
due to oxygen and hardly deforming. 

SOLUTION: This resin composition consists essentially of (A) a cation- polymerizable 
organic compound, (B) an aromatic suslfonium salt compound of the formula 
[Y^ and Y^ are each H, a halogen, a hydrocarbon which may 

contain O atom or a halogen; Ar is phenyl whose one or more hydrogen atoms may be 
substituted; A' is [LXb.a(OH)a]' ]L is B atom, P atom, etc.: X is F, 
CI, Br or I: (a) is 0 or 1 ; (b) is an integer of 3-7 and when valence of L is (p), (b) is a 
number satisfying the formula (b-p)=1] as an energy beam-sensitive cation polymerization 
initiator and as necessary, further contains (C) a radically polymerizable organic 
compound, (D) an energy beam-sensitive radically polymerization inhibitor and (E) a filler. 
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(OH)^ ]- x-m^ti. zzx\ ui^i-^'ymiw.^ . o 

j^T'. L<7)ll^fiiarpi:L/.:i:#b-p = lfc4-^iC-<:' 

[a^iR 2 ] 'Z^mmmL-^ii lt . (3)5 

[ is*Ji 5 3 Huie ( 5 ) ^mmrymmfj^:^ </ r >j >^ 

[is*a6 } Bflie ( 5 ) imwf-^wmx'humm 
[is^ii7 1 Bifie ( 5 ) %mmb^^^xhhm^ms 
fill???, 

. T V /I :t 1 aJ-iLtX-g^ $ /IT K 1. 7 

I ::i/|,«f 3^ h ii^JI 1 - 7 <7) 9 ^ v ^-fix*^— JBie©«50 

bFe". PFg-, AsFe". BF,". SbCle", Sb 
Fr (OH) - . PF^ (OH) - , As F5 (OH) 
- , BFj (OH) - toXXfShC I5 (OH) - i)^£^^^ 




(I) 



[fS-siJjfl 10] wuie ( 1 ) >:7^5r>-M^ii:titfL^ 

[iS^Hl 1 ] Huie ( 3 ) ^i-'^/L-M^ttWItfL^lls 
d 5 0 ^^•^ti't; ( ) T^' y 

Lx. z ix^nmzmit^ ^mmc^mim 
mmzi5\^x, 

x'h^ztirnwLb-t^^m^iLwmjm, 

0 0 nm/j>^3 4 5 0 n mc7)Ma<7)^— ^— 3fC3>^il* 
III 2ie«s<7A€miL#:pt?^, 

[000 1] 

mmmm.mRx/z ix^m^ ^fz^^ffjiLmmmizm t . 
*»>=5r< . ^^i>zp!xm<7.)-^m<7)mm^:n^ z t *>t' 
mmmmmm.\&^Rx/zixz: m ^fz^^^^ii^mmm 

[0002] 

[ f€*£^Sffi ] 7t^Mjt(*itff^ t (4 , ^BBBS 6 0-24 

^^mmm^^mzAix. ^yr/j-^Tn-zfyu-^. ^ 
mmcr^amo^mzmai l . ssjt r ams-kc ^7 9 r t 

smitm±tzm^<rmsim^^?>mm^^'oiz 
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[ 0 0 0 3 ] fie*. ±£iif^ffi±imjBizm^^i^tix^^ 
0 , mtmm^ 2-22831 2^'^m^mml' s - 

2 7 9 4 3 ) 'J 'P^Bg^ tf'C- 

t Lrc±i^}mmmmm.fmfm^s^iLX\>^i>. ^tz, 
^^2- 14 5 6 1 6^&mzii. ^mc^Mm^mm 

mym^F^-ttf^^u^^t^mmmmmim^^^tix \ > 
$^>ic. mmm(7Mm^±i7>t:iibiznm¥3- 1 5 

5 2 0 -f^iifgttia:^ U' y ^T^?3t y "7- , .-itPBS&^J 
^^ilTfcO . 4/i#ra^3 -4 112 6-t4>#{z{ia: 

t::^/::. !Hf^¥4-S5 3 1 4^i]^iltc{ii^U3->-'> 

xv^s>. 

10 0 0 4] tfz. ±mc^)yi^':(}iim-^immm0.mm 
mm^mmf>irLX\.^^. mrM. nm^i- 2133 

^i>zt^i^mk-thmimm^nxK^:h. ttc. 
2 - 2 s 2 6 1 ^'Jimuix..^-ii^-^mitm^ 

mmU'^m^^itX^'^^, $^>(C. !NFgi¥2-S04 2 3 

^Lfimmmmm*^^^tixv^^. shtPB 

T2 - 7 5 6 1 s^-'^mut . x^./i 

wmm^mmif^m^^ixx , 

[00 0 51 #BH¥7-6 1 69 4-^ijf8. ttF,^ 

T7 - 2 5 9 2 i^^'&mii^immw-i- 1 0 9 1 4-^ 
^jimzii. ^^i~^>m^mitLx. 4' mzAfi- 



B^nx\ wimi')m%i}^c!r^^'^^z tiims^nxy^^, 

[00063 

m (mim) ^m^^fcm-^x-hnrntzx^^mimmtf^fs 
z *) . mftmc7mimi}m<^r>x ^ t*^*^, jS 

[0 00 7] ttz^ ±fe!|tra¥l-2 13 304^^ 
m. #^¥2-282 6 l-^i>«. t#BI¥2-7 56 1 

s -^i^fRiaa^?) J; a ^ ^ (b^jt^a^if^it jBffl 

ni>zt ii^^x'h i> t>K fisStx^wi. df^-tcn ltsk 
[0008] ^-zx-^^^cn^mt, ±M<^mMm(n 

XM^^mnL. \m.\\L^mi)^i^mx'i3^-:>^'^~>m^mcr> 
mki}^'ytc< . mM,izmmcD^cr>mmz:'i%7^zbfj^ 
X'% . L*^ t.^jtx :t^/i ^f-cst ixnmmcom^m 

^^^ztizh^. 

[0009 3 

mm^fm-r^tn^iz^B] ^^m^e^n, ±^m. 

^fiWi-t^ tzi^^zmMM^imiftz^m. ^ > fi-^ 

mt LxmM<^yTmmy^iirt-^j.^it^^tz:t^-r 
t^^m^Mmmmsii&ml^^z}iv^x^i. wmizx^mit 

mm^mzh-r. tmfmm^'^-mx-h*K m^i^^yts: 

[0010] -r^'i9*> , *:^HB{± . ^mj^mmLTty l 
( I ) . 
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t<^Tt J:v^7x::^/l^. Pi-f^>'A-{i: [LX,,-a (O 
H) J-Tll^ii, ^Cl-e, U4j^'>«]®i=^. ^)yW 
^ . t ^m^fc J: t^T >- v/S^*' lotc^ m-h^ h mtf 

L<7)|g-?^iiSrptL^fc#b-p=li:^rSfgC-eii 

100 111 tfc. ±M^ff3±t^mmmm 

{ 3 ) yi^AJl^m-^mt^^-^t . ( 4 ) x^.;U4r- 
[ 0 0 1 2 ] $ , *.^aB(i:. ±ie3t^fi^tt^i|jjtjgffl 

[0013] :^mmii. Iff* L<ii, Boie-^]^ ( I ) 

[ 0 0 1 4 ] ii^c. 4 L < ti. iine-fla^ 

( I ) 'pcr>m^:t>'A- //SbFg-. PFg-. As 
Fg-. BF4-, SbC Ig-. SbFf, (OH) - , PFj, 

(OH) - , As F5 (OH) - . BF3 (OH) - fci 
lXSbCl5 (OH) - ipt^^j:hmipi^mmx^\yi'tL 
tf^X'^h. 

[00 1 5] ^/-^fc, ^MBHli, *?iL.<{±, mfie 

( 1 ) ^^:^>m-Mt^it^m<r)dh5 ommxai. 
[0 0 161 $<i,{ci/c. ntL<ii. mm 

(3)7 i-'^/l-a^ttWlSlb^fei^j f; ^ 5 0SA?6WJi 

(^^) T^' >j iim^m-r&it^x'h& , 



m.^<7-)3:^^fi'^-mMmm^mit$-txmm<'M^(^w 

(^tm^i^'om^z t izx ^xE.i!K7ic^±i^'mz:n^^ 
mm±^mimizi3\>^x . jjiJ^^^fi^^'-^mimmm 

z t ^w^t^^^^^m^wmmmx'hh. 

[0018] ^WM<7)mmmt. 

L < 0 O n mt'-C^ 4 5 0 n m<0® 

m<n)y-^-%X'hh . 

[00 19] 

v%m(^mm<^)mm\ ^%mz^mi-^ ( i ) x?^;t>- 

[0020] CRl/.ti', x.-K=if i-lb^iflg, ?g*i:x-7^/u-fl: 

l^^^tx-T-./l'-'ft-^. xtra^yp hx^T^/i-fk^i^s. 
b':i/Ht^!|?!^: t'T'i) 0 . ^ix<i<7) 1 Sif^ti 2aiyji 

0. M')m\'^izmm^*j^^i^<t^imLxs,^i,. u 

X.-Kdr^-fE^!Iti:L-r(i. 5?#^x.-KJr> fL^!}?!I, mm 
gjx^-K^ i-'-ft^ . BiflfiKx.-K4r i^it^m^^ t'tim LX 

[0021] msjmmj:^4i^z^it^mcoMi^mb ix 

>;=;l.-x— ryK |9il;t{f t'X7xy — ;l A. t'X7iy- 
fiF. ttiiizi^(i,{izwizr)i'^uy:^^^^ i^^mu 

[ 0 0 2 2 ] 4fc- Haieiii^Kx,-K:^£.-ft-^!^coMf^f?y 

4: LTti, iJ'^^< i: <> IfflcTJU^fil^^-W-TS^fliT/l.' 
>- . o'O r-^mt-Wit^tlarffif fLMT-x^if df ^-^t 

t'X7xy— /PA>'^US^i^/PX— 7^/1.-, 3, 4-X,tf 
=^ i^i^:?' D>s^ i^fl'Sit ^n— 3 , 4 -x*rdr 
^^Vl/^/l .-Jf^^-l.— h, 3. 4 -x,1f:Afv -l -^f- 
/l. > a^4r>'/l' - 3 . 4 -x,-K^i' - 1 - -i--;? 
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X3^^->)-y/jH7ix^i^U—h^ 6-p<f-/l— 3. 4 - x 
^^i^ i^:^ O'sJf z^iV^t^fU- 6 - 3 . 4 -X 

^^>'->^^u^^->r>':^H7t:^>U~h. 3. 4-i.-K 
^ > - 3 - x ^ ;i, y xi^ii^ '^)V:A •f-il' - 3 , 4 - x,-|f 

3.4- x.-K^ > - 5 - ;< ^/l-i- j? >7U-;< ^/l- - 

3 , 4 -x*:-:^v - 5 - x^/t v-:7a'-v^Ht>-;;&/l. /-fi^ 

2- {3. 4-XHr4r>>':;^n'>«.^E-^'/L'- 
5. 5-;^tfD-3. 4-x--Kdfi- ) ^^'^'v^f^^->- 
;^^i''^=3f•»f>\ t'.x(3, 4-x,-K^^v:7n'\^>' 

>f h\ 4-b*x;W3l,-K3E-i^>'7o's.^-fe>\ b'X ( 3 . 

4 -x*"^v- 6 -.y<-^fl->i^n^^->A^i-/l) TV 
^—V. 3, 4-x,-Kdt.^-6-><^/l>-?n's.^>7l 
;!?/l'.t:^>'V'— ;<^^>'t';?. (3. 4-x<-K^>>- 

h\ X f - U > 'J 3 — /U >■ ( 3 , 4 -x;K ^ v- v- :7 O's 
^v/U^^/l-) X— 7^/1,^ x^l^^h'X (3. 4-X,t° 
^>'i^^a^^->f>-;^/l.;lf^i^l, — , X}ifdfi,/s.:^ 

10 0 2 31 B5ieJl§limx)K^v^fk^!|«!)i7)ftfrf?yi: LT 

H#fin!B3«o^«j^^'j>-i^';ux-x/i% mm.^m^^ 

SiS<7),-if ij :/ 1 j V XX f-/!-- , U V V)Vr ^^JV — 
h iLflki^ 0 > ^ ^ >J U- h cr>Tt-^^7tt >J v- , ^' 
IJ v'v'/PT;? »J L- - hi/iti;?' ^ v i^'/U^ :^"J 1. — h 

1, 4-7'^'>i^'^— A v'^^'Ji^i^'/PX— 1. 6 

(r> h i?' 'J v-^^A-x— I- V ^ ^a— /l,-7*ny?> £7) 
h 0 V 0 Wfl J^—^H . V /I f h -it hyyjV 
Vil Ji—fii-. V^y^j:. 0 X y I — ;t iO^^-^:?'' 'J > 
i/tlJi—r-il'. jnux.^U>y>j n— ;i£7)>';/'J i^S^'yU 

^m^-th w h (C J; -:.T#^it«.4^ U x-t^/I-tK 'J :t- 

/K?:).-K>j i^i^'/ux-T^/i^. li§fl**feK^-ia^<7)£^ 

j/«ji/v-/l.xx^/L'^*i#(f ^>ix^-,. BgffiliiS 
WCTtV 3 <7.)^: y ^ 'J i/a X— 7^;i •S*^ x J ~)V . 




vy/t'XXx^l-, x.-K^Wb^s?i. x,-K^> 
Xt'T 'J >-l!;t 9 , x,-K^ > x-r T 'J VKr^'l- - 
xdf =>f > fbrvxjft^ x>-Kdf >-fli'-K>J >^x>^*^^ 

[ 0 0 2 4 ] ±ia<7jxd<-:^^> ft^'Sii^^ifT'ti^T^ 
EtUCv-j^o^^^r-fc^^df Hmjia-Wi-i.X,-K=Sf Mt^ 

[0025] *5KBTffll^S C I. ;<? 

S^S•«•fl:^!|^!)<^)xdt'=¥ i^^-^^y.J'hc/jfiji^pai;: L T{i. 

b\}^^Uyyt^-*r^ 3. 3 -v-y^/U-TT^'r-t;?' 

>\ 3, 3-V9nxJ^^)l':t^-^9ymc^):t^-^:?y 

{t^. xh^tKa75>-, 2, 3-'>';<^>l'^hy 

\z]'uyyym<^h*J:t^->ry, 1. 3-i'-:t^y7 
>\ 1. 3, 6-^'J5^^-9-i^:7o:5r^':5'>#^?')^^^J^ 

hym<7)m^^9 hyit^. xf-i^^-x/i. 7 K. 

3. 3-£.'y^^l.'^X^>'^c7)^>f ^^-fL-^ill!!, 1. 3 
-7"af>'X'U7 ^ K, 3, 3->-y<^.il-^J^i^yWc^) 

^x^ i-'ft-^ir^, 7^ h 7 h Kof-^r 7 X ytmi^cnm 

-HJC~^fU^ 3. 4->''hKQe7y-2-;^-f-;l. 

(3, 4->''tFnf7>--2-;<7'L>-K^> U— h) , 
h Ux^^v^/ij 3— /I. >''t'-:i;t-x— f/l^Ob'— /Ht 

y. r^O zr^v:Lym<7)x.^uy^T-mi{t^'mmf±. 

[ 0 0 2 6 ] ^'fc. ^^ajtCiSV >-C{4. :^^ity-S:^ 

1 si^cti 2amyjico{k^i^j*-ffi^ LTtts-r 

l..rh*iT-^l>. 

[0027] ^wni.zmm^^ ( 2 ) ju^^iv^-m^ 




(0 
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<^'*', Y» . Y2 lira— T'L^^r. T tit ^*3^J1 

X K^Tjua ^ i^m. A I- {i 1 ai.cf):j<.^m=FtmWi^ 
(OH) J - Tm^ii. z^x\ ui^^'ymw.^. v 

[0028] mlE-«fc* ( I ) X'm.^1xi>it^Mzii\. » 

mwii-xmrn^ivt^y :>^->imx'hi>ziii)mi l^-k 
(0029] frter/p^^J-Si: LTJi. . 

y^t[.\ -$^—i^--r>J'^yf-fl\ ^-:t'<.>"^A-. 'v^i^ 
/W. ^=9^1/^^^. 'sT'^rt^. ^^^'^/U-: 2-x^;i/^ 
dfi^/U. y^n/W, xi^/U. "^i^Xi^/W. Kr'i^/l'-. 
•rv/l. . V M»T=^i^;U. SUXf-zu, /vi-^^fi^ X 

A<mm.'F^y :L~fV:. ri^fi^m. ^^oyym^Fx-m.'m^ 

[0030] fiie»a»**'00T t, J: V^T7l.-3:^i^at 
'»-ri^A<5t^i', H-T-'v-^l-'Jt^i^. hUri^;i.ot^ 

'jXH 1 y.±i7)7}<^Ji^*0\ny>ii^-C'Bta$iiTV> 
TiiJ:*^^ Cli'Li^T/l-^/l'i. .>\ayyitTf\^^/\^M. 

1 --1 2c'.)hc^)tjmt L V\ 

[ 0 0 3 2 1 MiE-is^ ( I ) xmi^ixhit-km 

izt5\,^XY^ , Y2 (iisi— t'tP^SroTi^ctv***)!^ 



A r x-m^ Ltzmx'3b T J: < . a}ftK*-'o i »r t i v > 

[0033] mrie-JRiii < i ) tzii\,^x . ^ va- 
(± [Lx,.., (OH) , ] - ZZX\ Hi* 

7 ^ T'c7)Sit-(:', Ltom^fil^- pi:L3ti:#b-p = 

1 i:^:^^-C?>§. 

[0 0 34] K-f :t>-A- iO'ft'i), SbFf.-. P 
Fg-, AsFg-, BF<-. SbC Ig-. SbFg (O 
H) - , PFs (OH) - , As Fg (OH) " . B Fj 
(OH) - . SbC U (OH) - ^7i«^e£Ji1tC»i 

[0035] *5&HBtCfc{t^Mie-«l^ ( 1 ) -Cfg^iX 
?.T£//HI:Sft/i7.;Vd-v— "^Atai: LTiffi Lt^4,i?)t 
LTti. 4- (4-'s>'^/>f /t7x-/P^3i-) 7x-;P 
X— ./PX.»Pd^-«>A'^:^i?-7;l-::taT>'f-*^- h 

(M^SJi. Ar : 7x— /W, yi : H, : H. 
A : SbFe ) . 4- ( 4 -O V'f ;P7x^;Uf-;l-) 
7 X — 7 X ::i;l.-x;l--5i-.i:i>> A's.^-»f^' a a T > f-^ 
^>-h (SMSii. Ar : 7xn;W. yi : Y^ : 
H, A: SbCle ) . 4- ( 4 -^y/^ lUy 3i—fl^ 
f-^ ) 7 X — X '^jUt- h 7 7;l^:ta 

.-f:U-h (S^ati, Ai- : 7xr./K yi : H, Y 

2 : H. A: BF, ) . 4- { 4 71-7 xJ:!/!^ 
^Jl" ) 7 X — 7 X —H^XfiTt^—^J^^^^yji-^a 

r/l'-b:t>-h (gl^SJi, Ar : 7x-/^, Y' : H, 
Y2 : H, A : AsFe ) , 4- (4-'<;>'y-f;l.7x 
-'P-f-.^) 7x-/Pb'X (4-;<f-./l.-7xr:;U) 
r:>>A'«v^f-<?-7;U.i-ary^^^— h (Smati. A 
r : 7x— /P, yi : ;<^;K Y^^ : ^^/V, A : Sb 
Fb ) , 4 - (4-Or>f /U-7x-7l.'^:t) 7x-yl.- 
b'X (4-b Ht74r>-Xf-;l^7x— /l^) 
^-^7/l/^or>'f-tT— h (SMSti. Ar : 7x::^ 

. Yi : b Ho^>-X^;l. , Y' : b l^O=if vX^ 
./l--. A : SbFe ) . 4- { 4 -^y^/-( fl-y j^-Hi- 
^) 7x— /Wt'X (4-bf'n4fi^x^;L'3rdf>-7x- 
yp) x/i-:n—^J^^^^y)i-:txjTy'f-^^—h (MM 

mi. Ar : 7X-/1.-, yi : \z \<x:i^'>J^^}l<t^ 
i^, y2 : \z\^u^z^JL^)V:^^l^, A: SbFg ) , 

4- (.A—^y^/>{ivyx.~ii-^it) 'yx.~iv\:Ly. (4 
-b Kn^v'X^;i.':t=^>^7x— /l ) X/l.*r.'>A's»:^r 
■9-7/W^07*X7x — 1- (K^»i, Ar : 7x- 
IV . y : b Ha='fi'X^/l.;t='r>-. Y^ : b Ho^Jf i-- 
X-f-)U:^^>'. A: PF'e ) . 4- [4- (4-bJio 
^>'ji^/l^^'>^yY4 n ) y^L—ii-^Tf-i 7X-/1' 

i^y x^/l'J^/l.d^^'? A's.Jf 1f7yP:tDr>'^^:^>— h 
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Y» : H. Y2 : A : SbFe ) . 4 - [4- 
( 4 - b Ka^^p V xf~;^:t^i^^> ;l ) y x 

t:^yjL-h (SJftffiti. Ar : 4-h Hn^fv-X^/l. 
:t^^7x:=./l. : Y^' : H. A: PFg ) . 

4- [4- (4-t Ka^^x-^yU't^i.^yyM /l^ 
7xri/Ub'.x (4-b Ho^i.JC^/Uot 

(WaSfi. Ar : 4-bKa^i^X^;l':t^i.7 
xX/U. Yi : b Hn^i.X'^yl.^^Sx. Y2 : b Fo 
:aE^>'X^yl^^r^. A:SbF6).4-[4-(4- 
b K V X^/l. .^^^r i^O ;l ) 7 X -/l.'f-:* ] 7 
xX/l b'X (4-b Ka:af>x-^;l.i-^i/7xx;l ) x 
;l.;^:zT>ju^3rif 7/l^Q7 5r;7.7x- h (SMSti. 
Ar : 4~bKn3ri/x^;L^:t^>'7x-;K Yi : b 
Kn^v-xf-A^r^i^. Y2 : bKo^i-xf^;U:t^ 
>\ A: PFe ) . 4 - ( 4 r>f ;l/7 x::i/U^ 
:t) 7xx;l.b''X ( 4 h^v-X b^ix7xx;l ) X 
.;ld^-^A'v:^1f7;l':toT>'^^^--l- (aJtSti, 
Ar : 7x^/1. Y' : h^^-X Y^ : h 

^v'Xh:^S/, A : Sb Fg ) , 4 - ( 4 -^^l/^f /l- 
7x-;U^>i-) 7xX/|.b'7x (4- (1, 2->-bKQ 
^>'7-Otr/I.'^=^r> > 7x^:^/1^) -7x/l;^^»>^^:^-if7 
/[.':forv-f-^^^-h (^^U. Ar : 7x^1/1^. Y 
1:1. 2->'^b Ho^>7*Ob;l.^5r^>', Y^ : 1, 
2-^'^b Ko^vrobVl^-^i-, A: SbFe ) . 4 
- [4- (3-j5^aD^vy>fyl') 7x^/l-^:t] 7x 

i^*7 X :=.;PA;lv-^x»>A^:^^f 7/1 .^ar vf^^^r- 
(m^.mi. Ar : 3~ 7on7x^;l'. Y^ : 
H. Y2 : H. A : SbFe ) ^ 4 - [4 - (4-^^ 
fl^yy^ffi ) 7xx/t^.^] 7xx;i>^'7x-;l7.yl' 
7t;-^A^^'9-7/U:tOTyf^t-1^"-h (M^SIi. A 
r : 4 7x::^/U. YJ : H. Y^ : H. A : S 
bFe ) . 4~ [4~ { 3-:<h^>K> V'^ fl ) 7x 
xyi^^^] 7 xX/l i/7xX;P7x./l.+ - '!7jt.^^'9-7;l. 
;rQr>^^t>-h (Smati. Ar : 3-^h=Sf>7 
xx;u, Yi : H , Y^ : H . A : S b Fg ) . 4 - 
[ 4 - ( 2 ~ >^ h ^ > ;^ /I .t:::iy|.'^> VM ./l- ) 7 x -./P 

] 7 x:::.;Pi/7 x^/l^X;Ui^::i^Z.^4r-»f 7/^^ 
r>'^^^^-h (mmmi. Ar : 2-;>^ h^v^/l-.tr 
ii.;j.'7xx;l, , Yi : Y2 : H . A : S b Fr. ) . 
4- [4- ( 2-b Fo:3r>-Xf-;t^>y'<;lO 7x:^ 
/l-'f-:* ] 7 xr.;u>'7 xr:;^x/l'.i^r:»>A'\^-*f 7/1-5)- 
aT>'^^:-^— h m^mi. Ar : 2-bKo^>';X 

7x^1/1.'^ Yi : H. Y-^ : H. A : SbFp ) . 
4 - ( 4 -^>y < /I 7 x:::./^^.^- ) 7 x^i/l >'7 x- 
. ;l.'7s;l7t:x»^A'v^^f7yki"a73}-7x7x— F (Hl^ 
(i. A r : 7x^/1. Y^ : H . Y^ : A : PF 
6)^4- [4- {4~^^ua^>Y>( ;U) 7x3i;i^^ 



7 xx;|.'i^'7 xx/i x/l';^x»>A^^'^f7Vl':+a7 
^-X7x~F (SMSii. Ar : 4-:?'nD7xX;K 
Yi : H . Y- : H . A : P Fe ) . 4 - [ 4 - ( 4 - 
S^^/IO^/^ A) 7xX.;U-f>r] 7x-./^>'7x-;P 
;^/^;J;j:i^AA.Jf^f7;l:tD7^X7x— F (MM^ 
(i. Ar : 4-;<^/l 7x:::i;l'. Yi : H. Y^ : 
A: PFp ) . 4- [4- (4-.>< h^>Oy>f;U) 
7 x:::.;U^:t ] 7 x ::^/l'>'7 x ri/l. X/l T^r:.'^ A^^r1^ 
7/^:t^7^;7.7x— F (g}t*{±, Ar : 4-;<h:^ 
> 7x^;P. Yi : Y2 : A : PFg ) . 4- 
(4-^yy'f7l7xri/l^>r) 7x:i/^b'.X (4-7 
oo7x::^/l ) XfU^>:::i^M.^^Vyfl:fV2T> 't^^- 
{WMmi. Ar : 7xxy|.^ Y^ : A-^^aa^ 
: 4-^'un. A : SbFe ) . 4- (4-O'y' 
/I 7x— /l^:t) 7x^/l'b'.X (4 -7/1 :t0 7xr: 

m±. Ar : 7x-;P. Y^ : 4-7/^^0. Y^ : 4 
-7/l'.^D. AcSbFe ).4-[4-(3-;'aQ 
VM yl' ) 7 X ^./l-f^:?!- ] 7 X x;t b'X ( 4 - y.fl-^ 
a7xx;^) XA';^x»>A'\^r'*^7/U:taT>f-^-^*— 
F <M^S{±. Ar : 3-^^oa7xr^/l/. Y^ : 4- 
7/t:ta. Y2 : 4-7/1.^0. ArSbFe. 4- 

[4- (4-;^^/KyyWy^) 7xx;l,f':t] 7xX 
fllzy. {4-7/P^D7xX/U) X/^7t;::iOA'\^-9-7 
/Li-ory^^^r^t-^— F (Mi^mit. Ar : 4-^f-/l^7 
x^./P. Yi : 4-7/t'^a. Y^ : 4-7/k^C7. 
A : SbFe. 4- [4~ ( 4 F ^ i^^>-/>f /U ) 
7x— /i-^vi-] 7x::iyUb';^ ( 4 -7/P:+a7x::i/l') 
x;l.d^x*^/.^^Hr7A.5j-nr>'^^^^-h (Sl^S 
(i. Ar : 4->^ h^>'7x^/l. . Y^ : 4-7/P::t 
Y2 : 4-7/U;tD. A : S b Fg ) , 4 - [4 - 

(4-7./U:toO'V>f /I ) 7xx;l'f>;t] 7xX;l'b 
7x ( 4 - 7/l':5ta 7 X ) 7x/l A^^'9'7 /I 

or>'f-^:ts-?- (BJMStl. Ar : 4-7/l-^a7x 
X/U. Yi : 4-7yl':ta, Y^ : 4-7/^^0. A: 
SbFe ) . 4- [4- ( 2-.X ^^>";^^./^;i-:x./^^y 
y>f/l) 7xX/l-^7f] 7xC:^/tbX (4-7/U5f07 
xx./i) 7.;l7nx^A^^^7/l.'yfnr>'^^:-^^— F 

Ar : 2-.>^ F^>;<?/I.*'x.;l7xxyu, 
Yi :4-7/U:tO. Y2 : 4 - 7/U5fa. A : S b F 
6 ) . 4- [4- (4-^ F^>"<>'-/'>f/l ) 7xX/l- 
-f-i"] 7xX/L'bX ( 4-7/t:t07xX;l ) X./Prt^Jl 
OA^:3e-«?-7/U^a7:r7x7x~F (Sta»±. Ar : 
4-;< F^^^^xX/l^ Yi : A-y/lTfXD^ : 4 
-7./l^O, A: PFe ) . 4- (4-Oy'^yU7x 
X/l.'^:t) 7xX/l.'b7> (4-7na7xX/t ) T./U'.-t: 
X^^^^-»^7/I.:ta7:rX7x— F (SJftffi(i. A 
r : 7xX./P^. Yi .: 4--^'ao, Y^ : 4-^00, 
A:PFe;).4-[4-( 3 - XJa^y^/^ )l) 7 
xX/l^^] 7xX/l bX {4-7/l'^D7xX/l ) .7. 
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Ar : 3 -:J'C7a7 /L-, Y' : 4-7/l 5}-o, Y 
^ : 4 - A : P Fe ) , 4 - [ 4 - ( 4 -.?< 

f-yK>y-f /t-) 7x-;l.^yj-] 7x-/l-t'.X (4-7 
;P3f a:?x— n ) x/ItJv— '>2v'>v=5f-9-7/U:ta7 *.::^7 
X— h ( aM»i . A 1- : 4 - ^/l. 7 X Y' : 
4-7/1:^0. Y2 : 4-7;l.^:tO. A : P Fg , 4- 

[4- <2-^'UU-4-j(^>l^yY'^ /I) 7x— /I 
^Jf] 7xri/l.->'7x^/l'X/Ud^Cl»>X.'v.df-9-7/l/'3fO 
T>f-^:^^-h (KJSS(±. Ar : 2-^'oa-4-;^ 
^/L-^x— /K Y> : Y2 : A : SbF^ ) . 
4- (4-'<.>'V^/l.'7x:::;Uf-jr) 7x^1/1^-4- 

( 2 - fc Ka^ i^Jt^lU-^rit ) 7 X — ;U - 4-7 'I. :t 
a7x— ./P^^-9-7'l^:^aT>'^^^^- I- (BMSti. 
Ar : 7x^/1', Y' : 4- ( 2 - 1 Ka^i<x^;l5r 
^i^) . Y2 : 4-7/l.:ta. A : Sb F^ ) mi^f 

[0036] tUiiO J: 5^(2) x^.;U 4f-!S^14//^ 

^>«^^!te5ij{4. ( 1 ) :fj^yi->m^itmmit^miz 

1 Ofi«;%. iOSfiKtiO. l~-lOS«%ie^$ 
«lit;!fe*-'f#^>ix-r . Tin's* b m^i)<+'i^lzmitt^j:^^M 

[00371 ^nm^zmm^^ ( 3 > ^ 

<^^T. :iiA^A'^-mmMizXr)m'^ntfzki.^ 
mi-th =y i^';^yia^W^^^-C\ if? i L < {4 1 ^ 

=tMz'ytc<h 1 1 myji<^T^»^fiig-^^^^i>jt 

[0038] LTI4. fffl^tfT^' 'J V~ 

[0039] ^->'^fim't&mm{t^m<7)'t>x'i. 

— .-Kg x;;^r/K T^Ml^-h. .IfUx-x 
[0040] CwT-, x,-K=Jf5^ (^.^) r^"Jl^-ht 

*4, f5ii^.{f, «e*i>a«o5f#Kx,-it=^v-mBi, Biiiicx 

i't'^OX^-KJfi^ (^^) T^Vl'-hcr>'j-h. 4tCifi 
'LV>t<0{4. ^#]Kx;K=¥i^m)li<0 T^"J^- 
hXh D , ii'''^-< i: 1 lli7)^#1tSrW-r-?> ^•«7 x y 



i^v-'/Lx-^;!-^, ( rJ' ) T?"J /HSfcRl5$-li-T» 

x-x/i'?: . {7t9)r9\) }imtKm^-tx%(>ix^ 

[0041] ^U^y (j>tf) T^OU-htLXiS^t 
L t > t <7){4 . imttzli2 mi:J±cr>ymmt^rr: U X 7. 
f-A^-'*i$«#^;t:'.;x-T-/WC7K^S^W r 
'J/l.i?xxT-/l' i: -f V> T>r^- hM^Rje$-ti:-C#^> 
ii^ (p<^) Ti'UW -h-^. TfcKS^W r ^' 

"^/Lffi^xxx/t- 1 ^ y '^T^^- hm^^^^xn^oix 
[0042] z:ixmm-ti>Amm^mrt^'):^x^>i t 

mm^mT)ia->i±Lxi>t. mx-iii. 3-r^y>' 

:^~IV. 1. 4-r:5'>'>':t-/l'. 1. 6 -'v^f IfVS^ 
i"— /U. v'x^wy^/'Jn— U', h'Jx^l^y^J^'Jn — 

A\ ;tt 'J 7°o f U 'J 3 — /P, h 'J ^ ^Q— /UT'O/ N* 
rJ^y-b'JV, '<>':^XU:'>.U I — /l-. -J^y^X.^) 

x^)v~)i. Kciftmfhix^, ^^mmttxii. m 

Hi. r=J\z'yM. f-vy^tv^. m^ky^il-m. h'J 
[0043] 7fcK«-&-W;KUx-7^.;l--i: LTW* Lv^i. 

f ){4 , ^mm.^wriv<i-Mz i i^cti 2 mxip-ir 

/I- > =>r -^--f H *: mo^^ ^ i: i ^ T # ^>iL^7K 
K*#^r*^'Jx-x;i.-C-^^o-c > flil»J]^^fil!T;i. 3-yi.' 

r}Vi^Vy:^^^A Ffcttti, Cf^^lJf. x^U->'3rdf 

[0044] T^cKS^^ ( ;^ ) U A-KxXT^/l-t 

T9 'Jyl«Oxx-r/l'-fl:KJEtc J: -t-Ttf'bixSTjcigS^ 

X%h.. 

[00451 t-t>-^A<mm-^^ {^^) T^ij iv-m<7) o 

x^/iitKll^lzXr>X'^(>ix^7k^mi:^ (M^) r9 
0 ii-mxx ^ii imiztft. L < , ffiitf 2 - 1 H 

[0046] 'f Vi^T^—hmt LTt4, Hi 

^>s-M vi^T^—h"^. ^^^>t^iyyi^-( y v-T^- 
-N, -f y.-^o>'>M yvT^— h^i:i7)2ffi<7)-f yi^ 
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[ 0 0 4 7 ] XAt^/I ( ^ .5- ) r 7 \) \y— hbtX 

mrn^^-mrii-^-tit . i si^^cii 2«yjii7) i tam 

^iSmk. RtX7xy-;l.«i:(7)x.7.7^;HtR(Dlc: 
J;-:>T^§^>i^l.*S?S^*'-K'.Jx>?.x/^-e*->■C, IgBS 

LT(i. mtii. Ti^'\^>m. •T\^y^)vm. » 

/L-Mi: fCti. M;cJf, ^xy-^ft-. p-y::i/l-7xy 
— yp, t'x^xy— ;i^A#*«^(f/pn^, ,-KUx— 

^T'-KUx-T-yl i: . y:5' (T^"J/t') *r]^t5$1tT 

0{i , BiBfil^^fiffiryl-n -/Kc 1 mtf^it 2 atLhi^JT 
iSS^W'-Kfx— r;l.'-C*.oT. !^mm^mTAa~/U 

[0048] T/l- u -;PMc7) ( y ) T 7 'J /l^igx;/,^^ 

$-ti:X^t^i^^ {^^) T^VU-hX'h*). M^M. 
2 -x^yl/'vdf i^'t (y ^ ) T:5"J I^— h , 2 -b 
df>xf-;i-- (y^) ryjl-— 2-tKa^i^rD 
f /I- ( y ^ ) ry »j h . yr s/i-- { y y ) ry u 
L-— h , 7 i» ( y y ) T y tj u — h , y xT 'J 
(y^?) ryjb— v^ty^/i^ (y^^) ry ui. 

— h , h 7 b H n y/i y U H ( y y ) ry 'J 1- — h , 
^ y ( y y ) ry u u — h , '^y > ( y y ) r 
7>ju—h. 1 . 3 - y y > i-' { y y ) T y u 
u-h, 1. 4-ry>^i^*-/i.i^ (yy ) ry u^- 
h . 1 . 6 -^^^y=J:i-—}iv ( y y ) ry u v - 
h , >?x-^i, > y "J rj— yj, >■ { y y ) ry u u - k . b 
yx^w >'y<j 3— (yy ) ry Ku— 
>^;i'y'jr?-/i'S/ (yy) ryji^-h, .-K'jx^L. 
>-y'j 3— />->-' (yy) ry 'Jl- — jj^urobu > 
yy 3— ( y y ) r y u — h . h u y •^o— /i-^' 
ay^•> h'j (yy ) ry ui. — i-. 'oyxuxiJ h- 
'kx^^ (yy) ryuM— v^'o-yxDyj i — 
/L'^:^>t-9- ( y y ) ry u i-— h . e -^jyo^ y h 
'ti>-''<i> y X 'J y »j I— ( y y ) ry i» u — h 



#3&j^{fi':,ii^. ^it/i>iO (^y) ry'ju-h<^a 

^«T/vr/-;W60--Ktj (yy) ry U U- hmi?)*1lf 

[0049] zfii^a^y i^:^)im^mm.it^ii i a 
h^\>^i2mLt<r)hcr>^mm<7y\mizmtx . k^l 

[ 0 0 5 0 ] 7 'y^nm^it^it-^w^) o-hsoma. 
%feiLh*^, (yy) ry '.;/^S€:i-?.^t^!BJ■C' 
[005 1 1 *^HBlciatt^ ^i-'^^/Lfi-^^-^-fb-^!!^ 

commit. ^^:^ym^^m.it^mioomM.mzi!i 

LX2 0 0SSMmTX'h^Ztifiig-tL<, 10-1 

0 omms^x-h^z t *«it(ctff* lvh 

[0052] -^^mizmm-th ( 4 ) x^.;i,-^'-jg>ss 

^'^X$>ixliJ: < , /5iJ;i If , r-fe h y X y :^^Yk,^. 
^> "J/i-^.it^. '^^Vyxyv^ft-^ife, ^3f=if-9- 

[ 0 0 5 3 ] r-b h y :Lyymt^^t LXii, mx. 
a. v'xh^afi^r-t hyxy>'. 2-h]'ct^>'-2- 
y^A— 1 -yxx/l-y'n/t^'- 1 -5j->-, 4' --YV 

r D b/u- 2 - b h* C7 ^ 2 - y ■^/I'T o f 3j- 7 X y 
2-b h'oJfi'y^/u-2-y^/V7*Db3r7xy 

>\ 2. 2->''y 1 . 2->''7x-/I.-xy> - 

i-^>\ p->'yf-;trsyr-t h7xy p-y 
— v-^-UT'^/i'i^yaQr-t h7xy>', p-y— 
u 7f-;i.'l- u ^viaT-ii h 7x y >\ p -r i-'H^^-r 
/tr-fe h7xy>'. 1 -b h'D^^->ya'vJf>/i7x 
-fU^hy, 2-y^/w-i- [4- (y^/i^^) 7 
X— yi.'] -2-=tii7 :f >J yy~t3/</y- 1 , 2-^y 
>'ii- 2 - i-'y i-ii T 5 y - 1 - (4 -^A- 7 * 'J y 7 
X-/1) -yy y> - 1 . ^>'r-< >-, o-vm >'y^ 

;i,-x— x^k. '<.> '>^-< >'Xf-/L-X— f 'l.-. '<-> '/•-( 
VrnbVPX- x/L . '<.>'V>f y-n-y^/l/X-x 

fi\ 'oy -f >-f yy^-zi^x-x/i-w^ff '^n-s.. 

[0054] ^yiy'Ji mit^^t LTti, O r 

[0055] <^V7 X y ymit-^t Lxii, mti£ 
'<.>-r/'7xy>. o -^>-^/'-^/u-^,t.#i§y f-zi--, Sb 

7— yt->, 4,4' -b'yS''X-1-7LTSy'<.>'y'7x 

y>\ 4.4' -v'y □D'<.>r7xy>\ 4-'<.>\/' 

>f 4 ' -y ^/t-i^y X :z/L';^/P7 ^ t'i)^mf(> 
[005 6] ^5f^^fi^h>'^vfL-&!f%i:LT(4, 

-«f> i>>\ 2-y^/i.-f-5j-^t-9->h^. 2-x-^/i.--^7r 
2-yDD^:^.dcj^>'h>, 2->fy7*Q 
\z'n^yt^^y\-y\ 2. 4-£^x^/i^;f4f-^xh>' 
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if^i^Ji—fU) -fx [2, 6->7;^:ta-3- < tVl 
- 1 - /I. ) ] ^^-t^A^tV/W/^iX^, 
[00 5S1 .rn'5i7)X;T^;t. Jf-'-ITw^^tt^v'T^/t-'fi-^ 

trffi^ LT (tffl ^ y/T'# I. . 
[0059] l;Xt<7)X 'jKc (4) x^vl-dr'-^tt^ 
^n-«-^ra.%^J{l. (3) y'Jyfjiim-^itmm.'it-^miz 

it(3) y i^/r/um^-^mit^izn txo. 05- 

1 oa»%. $ L < {i 0 . 1-1 OM%ffi^ 

[ 0 0 6 0 1 Cil^. ( 4 ) 

a-^^fe^rat ±3*c7) ( 3 ) ^ i'';^/UM^tt^-<Sfb^?ftli: 

[0061] -J^^m) { 5 ) 3EiSSiJtli:. ISglfcitXW 
[00621 mM,oy^mm(r)m>:. LT*i. ^y^ xfe^*. 

[ 0 0 6 3 ] s/i. ptsm*. 9tir^;i-^^'^A¥»*. K 
[0064] -^mia')%mm<r)mt txti, 'Nvu^Ta*, 

[00651 ^^m<Z}iifh^mmer>m-0rii, i3^:^y 

oofiigccMLT. sf*L<(ii-i ooasai, $ 

^> (Cff i L < l± 5 - 5 0 M.gl5ffi^-r ^ COAU V c cr> 



[00661 ^w^<ry%^±^mBmmm!mAz 

[00671 *?6BB<7)5a)m!&S^r;}:)^l»(lBO, i^:- 

mz^yi.xw^m&'&.ij'i'^ym.^mm. wm. m^x 
i^iom^, i^^\)y^^m. mmm. mf&m, mm. 

tij^x'^t. iML^mn/j^^ym-^mitkmtLx 

a. mtf1tB3Hg5 7-4 96 1 3-^. 1f^Bg5S-3 

7 0 0 4^^/imsM<7)msm:t~^j^^mt}mf^iv 
[00681 ^m^\,zii\.^x\,t. ^^^ni^m^^wmi. 

tifiiM- ^M^n. KftffijhM, ?c^^^i?)#a 

!BJ<7)^Mt'Jf LT 1 5 0%tt%J;JlTi:^S<^*«»i L 

[0069] *^Hj<7)^|i|[^5«52:^^$^i-§igftx^v 
/P^-iat LTii. m^^. X^. KIM, i« 

^yyyyy. -th^J^-uyyy. Tivfj*)±myyy 

{zn^ L Vk r-i7)/t*»T'tSlffi^«*«3 0 0 nm 
*^^4 5 0 nm(7)ttOA^(Zlffi Lv>. 

[ 0 0 7 0 1 <?:tc. *^BQi7)^^Wi:f*itfBSt:ov^-c 

^^mn^'^^^LW.mmm^noi.zi.t. t 

■f. '£,'mc^.mm(.^t LX. ( 1 ) 

fL^*?5, ( 2 ) :i^^^i\^^-m^ti/}^yi-ym^mik 

'^m(>zm}:^x (3) yi^/ifum-^^it'^. 

( 4 ) x^x;p^-^^tt7i^';&ym^Sff3'J. ( 5 ) 
[0 07 1] Cc7)XS(±jg»l<7)XStCcfc^i7)*»'i:l«*>\ 

stLTii, mu£, ru^^eTy^mzmtmfi^m 
Jtie ( 1 ) - ( 5 ) o»4 Lt'ie^it. 4^c^g:<^tcjot 

mm^mm-th zttf^-^^. .KTyxoizixn ^ixrc 
itm^iLtiimmmmmm&mimtimi&X'mikX'h h . 
1 0 0 7 2 1 mz. ±.ummmLm<^m.(^mm{z^ x 

mM^mit^'txWim<r)m.^<rmimiwML . %m\\L 



^SDOCia <JP___409a6820SA_l_> 



(11) 



#^^9- 2 68 20 5 



m^^^^z:. ^mme 0 - 2 4 7 5 1 

mizim^ixx^^hXo^j:mmzifmL. MmmmmfS. 
^mmizm^cm^x i . msm^t ^mmm^t 
muznm Loo . tmmi ^ivvx mmmmmmm 
miz^mz£-^j:im:i^^^ji'^-m^miRmzmthi-^ 

X'$)^^ 

[00731 :^mm(m'm±wmmmizmm'^^^ii. 

?>-iSiiJ^^->i^-^tmtx'fih, -t^xiy-h. m^m. 

X'1^%m&^i^3 00nin*-^>450n mff)i^&yti^\Z 
100741 

^^mx-i,tmtmM.u^mm-^ . 

[00 7 51 USSMl 

( 1 ) :^i-^y M^^m^^^t LT 3 , 4 -x^:3f 

■<f>';!7/p.-n:3ei/^i.-h7 5gci5j:yfi . 4-r^'>'>'3r 

-a s^'^' U v-'/L x-x'l- 2 5 , ( 2 ) x^wt df- 
l?c^^Sti;^^^> M^ll4^m fc LT 4 - ( 4 -'^> v'.>f 

[00761 mznhiU'zmmmmivi^y^tthm-^^m 

:t>V — -tf (jS:R:3 34 nm, 35 1nm. 3 64nm 
>\ til^3l OOmW) t^^^. HJ-l/M 

:?'^TIZ. 0. 1 mmt°-/^-(:-WSLi:©$ 1 0cm, 

izmvfz^iii 5^x'h'>tz. ttz, m\-^iznt 

•&1Sffi{iftS:5-|*JT0. 0 5 0%. 4^S:frl^T-0. 0 1 

s%X'i>'>fc. 

[ 0 0 7 7 1 tAT. Tsi<^>m. 1 -a 3 i^z^-tm^o^mL 

i>tclS^ffl^ai-*3tc^t-<. t.fz, «2£c^t-Slfii 

(^mmzx^]m.mm^mmm\tnm.i,z'iT'>fz. ^ 



a. mk\.zm^^fzit^m±u}.T(^m^x'h& , 
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